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Ask any structural biologists about PDB and they would likely admit to spending hours
plowing through what has become a cornerstone database for the community. Last
year, the database celebrated its 40th birthday. To mark the occasion, a symposium,
appropriately named PDB40, was held at Cold Spring Harbor Laboratory from October
28–30, 2011. ThisMeeting Review contributed byBerman et al. highlights the contributions
that PDB has been making to the field throughout four decades of innovation. Happy Anni-
versary, PDB!
TPR in Review
PAGE 397
Tetra-trico-peptide repeat (TPR) domains are found in numerous proteins, where they
serve as interaction modules and multiprotein complex mediators. TPRs can be foundin all kingdoms of life and regulate diverse biological processes, such as organelle targeting and protein import, vesicle fusion,
and biomineralization. In their new review, Zeytuni and Zarivach consider the structural features of TPR domains that permit the great
ligand-binding diversity of this motif. Additionally, tools for predicting TPR-interacting partners are discussed, as are the abilities of
TPR domains to serve as protein-protein interaction scaffolds in biotechnology and therapeutics.
Field Emission Scanning Electron Microscopy: All Eyes on NPC
PAGE 407
Field emission scanning electron microscopy (FESEM) provides high-resolution three-dimensional surface imaging of many biolog-
ical structures, including nuclear envelopes and nuclear pore complexes (NPCs). Shaulov and Harel present optimized FESEM
methods for the Xenopus cell-free reconstitution system and report unprecedented quality of NPC images. These methodologies
pave the way for the combined use of FESEM imaging with biochemical and genetic manipulation, in cell-free systems and in
mammalian cells.
UBAP1 Triple Weapon for Ubiquitin Capture
PAGE 414
The ESCRT machinery helps dynamically regulate the abundance of membrane proteins on cell surface. Some viruses hijack this
machinery to escape from cells. Agromayor et al. show that UBAP1, a recently identified ESCRT component previously linked to
cancer and neurodegenerative diseases, is used by viruses like HIV and Kaposi’s sarcoma-associated herpesvirus to counteract
cellular defenses. Triggered by these viruses, the human antiviral cell surface defense protein tetherin becomes ubiquitinated and
UBAP1 enables its degradation in the multivesicular bodies (MVBs) pathway. Furthermore, the authors provide detailed structural
insights into the UBAP1 triple weapon for capturing ubiquitin, the membrane protein’s ticket for entry into the MVB pathway.Moonlighting Behavior of Peroxiredoxin
PAGE 429
Peroxiredoxins are ubiquitous thioredoxin/glutathione-dependent peroxidases able to
change function upon chemical stimuli. Oxidative stress triggers a switch in the oligomer-
ization state to higher molecular weight species, which acquire molecular chaperone
activity. Saccoccia et al. present a structure of a high molecular weight form of the perox-
iredoxin I from Schistosoma mansoni, a human parasite. The structure reveals the rear-
rangements at the basis of the moonlighting behavior of peroxiredoxin and indicates the
C-terminal arms as the possible binding site for client proteins.
Sharp Kinks in Swi5-Sfr1 Coiled-Coil
PAGE 440The Swi5-Sfr1 complex interacts directly with Rad51 and stimulates the strand exchanges. Swi5 and the C-terminal core domain of
Sfr1 form an essential activator complex with a parallel coiled-coil heterodimer joined firmly together via two leucine-zipper motifs
and a bundle. Kuwabara et al. now see that the resultant coiled-coil is sharply kinked, generating an elongated crescent-shaped
structure suitable for transient binding within the helical groove of the Rad51 filament. The N-terminal region of Sfr1, meanwhile,
has an interface for binding of Rad51. The snug fit resulting from the complementary geometry of the heterodimer activates the
Rad51 filament.
Pathwalking through Subnanometer Density Maps
PAGE 450
Pathwalking is a semiautomated protocol, based on the traveling salesman problem solvers, to rapidly generate first-approach Ca
models from subnanometer resolution density maps without a primary sequence or structural template. These models accuratelyStructure 20, March 7, 2012 ª2012 Elsevier Ltd All rights reserved vii
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and identify potential structural ambiguities in protein structures. Here, Baker et al. use examples from the EMDB and PDB to assess
the broad applicability and accuracy of themethod for the growing number of cryo-EM and X-ray crystallography densitymaps in this
resolution range.
Medium Resolution: More than Meets the Eye
PAGE 464
Protein structure prediction from medium resolution density maps poses a formidable challenge, as these density maps only reveal
the arrangement of secondary structure elements and not their directionality and connectivity. Lindert et al. demonstrate that the
topology of proteins with up to 250 amino acids can be determined from such density maps when using the EM-Fold algorithm to
assemble secondary structure elements de novo. Furthermore, the authors, using Rosetta, accurately reconstruct atomic detail in
amino acid side chains not visible in the experimental data. In a benchmark of 27 proteins, the protocol consistently achieves models
with rmsd values smaller than 3 A˚.
Tracking Down Anthrax
PAGE 479
Variable lymphocyte receptors (VLRB) play the role of antibodies in jawless fish such as lamprey; however, VLR are distinct from
antibodies in possessing a leucine-rich repeat type structure rather than an immunoglobulin fold. The structure of a VLR (VLR4)
has been determined in complex with BclA, the immunodominant glycoprotein on Bacillus anthracis spores and reported by Kirch-
doerfer et al. Through the use of a combination of crystallography, mutagenesis, and binding studies, glycosylation of BclA appears
to impart specificity of VLR4 for the spores of B. anthracis compared to the spores of related species. Hence, VLR4 can be used to
identify B. anthracis over other related bacteria.
First View of the Obesity Receptor
PAGE 487
The human obesity receptor binds the hormone leptin, and together they play a key role in regulating appetite, fertility, and immunity.
The receptor has promise to be a drug target for autoimmune diseases, including multiple sclerosis. Using X-ray crystallography,
Carpenter et al. solved a structure of the leptin-binding domain of the receptor bound to a potential therapeutic antibody that blocks
leptin binding. This represents a significant result, given that no structure for any part of the receptor has been previously available,
and the details of the structure will be valuable in drug design to treat diseases as diverse as obesity and multiple sclerosis.viii Structure 20, March 7, 2012 ª2012 ElsGlimpse of a Rare Lattice Symmetry
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Marine phages are the most abundant DNA-replicating agents in the oceans and have
significant impacts on marine ecology. One bacteriophage that plays a considerable
role in structuring the bacterioplankton community is the recently characterized SIO-2
bacteriophage. To protect its genome, SIO-2 has evolved a protective icosahedral shell
that utilizes an incredibly rare lattice symmetry, described by Lander et al. Attached to
this shell are two structurally distinct species of proteins, one of which likely further stabi-
lizes the protective shell. The other species of protein bear a striking resemblance to those
used by antibodies to recognize attachment points andmay be involved in host cell recog-
nition.
Structural Dynamics of Conformational Disease
PAGE 504Conformational diseases are mediated by aberrant protein conformational change and homopolymerization. A key step in the
disease mechanism, amenable to therapeutic targeting, is formation of an unstable, polymerogenic intermediate state. However,
structural characterization is difficult and can itself perturb dynamic solution equilibria. a1-antitrypsin is an archetypal conformational
disease. Here, Nyon et al. describe NMR spectroscopic characterization of intermediate formation in a novel, forme fruste deficiency
variant of a1-antitrypsin, at physiological temperature and in nondenaturing conditions. The data indicate the intermediate ensemble
is highly native-like, with changes reported in a few key motifs.
How 19S Engages Ubiquitin
PAGE 513
The 26S proteasome proteolyses proteins targeted for destruction by ubiquitylation. It is assembled from a 20S proteolytic core and
two 19S regulatory particles (19S-RP). The 19S-RP scaffolding subunit Rpn2 functions to engage ubiquitin receptors. The crystal
structure of Rpn2 described here by He et al. reveals a novel architecture with a PC domain consisting of two concentric rings of
a-helices encircling two axial a-helices. A rod-like N-terminal domain and a globular C-terminal domain emerge from one face of
the PC domain. Rpn13, a ubiquitin receptor, binds to the C-terminal 20 residues of Rpn2.evier Ltd All rights reserved
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Study by Nagulapalli et al. provides insights into the heterogeneity and the conformational space sampled by the complex of
calmodulin and an intrinsically disordered protein binding region of myelin basic protein. Maximum occurrences of multiple
conformations sampled by this complex were determined based on an implementation of multifaceted and innovative NMR strategy.
Quantitative comparative analysis indicated that distinct conformational landscapes of structural heterogeneity are sampled for
different calmodulin-target complexes. Such structural heterogeneity in protein complexes could potentially explain the way that
transient and promiscuous protein interactions are optimized and tuned in complex regulatory networks.At the Origin
PAGE 534
Origin recognition complex (ORC) plays a critical role in eukaryotes as it binds origins of
DNA replication and induces specific changes. Sun et al. use cryo-EM to examine the
structure of a large complex that contains Saccharomyces cerevisiae ORC, the replication
initiation factor Cdc6, and double-strand ARS1 origin DNA in the presence of ATP analog.
The authors visualize spatial arrangements of the six ORC subunits and conformational
changes induced by Cdc6 binding. Further analysis suggests that DNA moves along the
interior surface of the crescent-like ORC while ORC bends and wraps the DNA.
RNA Silencing: Cmr2 Sitting the Catalysis Out
PAGE 545
The Cmr complex is a prokaryotic ribonucleoprotein complex capable of cleaving invading
RNA in cell immune response. Cmr2 is the largest among the six protein subunits, and Cocozaki et al. now report its crystal structure.
Although many structural features of Cmr2 suggest its possible involvement in the catalytic steps of the enzyme, site-directed
mutagenesis eliminates the roles of metal and ATP-binding sites in RNA cleavage.
Dodecameric Bacterial Replicative Helicase
PAGE 554
DnaB helicases play critical role in bacterial DNA replication by binding to the replication and unwinding the helix. Some DnaB
helicases require other proteins, loaders, or initiators to facilitate the initial DNA interactions. However, many DnaBs, such as the
one from Helicobacter pylori, can function independently. Stelter et al. now report a crystal structure of H. pylori DnaB C-terminal
domain and use complimentary biophysical characterization and electron microscopy to analyze the full-length protein. They
show that DnaB forms head-to-head double hexamers and propose that this architecture supports an alternative strategy to load
helicases onto forks in the absence of loaders.Structure 20, March 7, 2012 ª2012 Elsevier Ltd All rights reserved ix
